Introduction Access osteotomies provide direct exposure to inaccessible areas of the deep part of craniofacial skeleton for treating pathologies involving vital structures. The use of maxillary swing approach for gaining wide access to the nasopharynx, infratemporal fossa, parapharyngeal space, middle fossa of skull base. Though the maxillary swing requires transfacial incision for wide exposure but with careful handling the scar is minimum and this approach can be used in young people. Materials and Methods Surgical resection is carried out following preoperative embolization of the involved feeder vessels. Total 16 cases were considered for this study. Results This article highlights cases successfully treated in our institution, the mention of complications associated with the cases along with management. Conclusion Maxillary swing is a good approach for getting access to the deep pathologies like JNA.
Introduction
Maxillary swing approach gives wide access to Skull base, Nasopharynx, Pterygopalatine fossa and pterygomaxillary fissure. The approach was first described by Wei et al. in 1991 [1] . The incision used for this approach is Weber Fergusion with Dieffenbach extension, but other modifications can be used based on the location of the pathology. Juvenile Nasopharyngeal angiofibroma (JNA) is a benign vascular tumor that arises in the tissues in the sphenopalatine foramen. Clinical features include nasopharyngeal mass causing nasal obstruction and repeated bleeding [2] .
The lesion is currently presumed to arise in the pterygopalatine fossa region and may proliferate into the surrounding anatomic area. The site of origin of the tumor is supposed to be from the superior margin of the sphenopalatine foramen. The JNA can grow into the inferior and superiororbital fissures causing erosion of the greater wing of the sphenoid bone and can extend up to the cavernous sinus [3] . Dependingon the extension of the tumor staging of JNA is done, the revised staging of JNA [4] is as shown in Table 1 .
The surgical modality of treatment remains the gold standard; however the approach is decided by tumor size, location, extent and surgical expertise. Biopsy is generally not indicated in these cases due to risk of profuse bleeding. Complications reported with the procedure are excessive hemorrhage, trismus and prominent scar, persistent nasal crusting, facial paresthesia, lacrimal apparatus injuries and recurrence [5] .
Materials and Methods
Total of 14 cases were considered for study aged between 06 and 27 years. The retrospectivestudy was carried out from 2007 to 2013 at our institution and total 14 male patients weretreated by a single surgeon. Standard surgical procedure was carried out. All cases were diagnosed cases of JNA with Type II variety in 13 cases and type III in 01 case. Right side was involved in 12 cases and left side in 2 cases. The extension of swing was decided based on the extent of involvement. All patients were subjected to histopathological examination of excised specimen confirming diagnosis of JNA. All the patients were followed for 1 year.
Surgical Procedure
Patient was planned for surgery under general anesthesia. As JNA is known to be associated with high vascularity it was decided to do pre operative embolization. The transfemoral route for embolization was selected. Digital Subtraction angiography was carried out. The mask image and contrast enhanced images were compared and the multiple feeders from the maxillary or from external carotid artery were seen. Polyvinyl alcohol beads were used to embolise the feeders. Embolization of the main artery was avoided and only feeders were embolised in most of the cases. The size used was between 200 and 400 microns. After embolising all the feeders the patient was shifted to ward. Patient was advised complete bed rest for 48 h. Patient was taken for surgery after confirming no complications due to embolization. (Figure 1 ). Weber Ferguson incision with subciliary extension was marked. Soft tissues were divided, including branches of the labial and angular branches of the facial artery. The skin and soft tissues under the incision were not elevated more than a few millimeters laterally over the anterior surface of maxilla. Care was taken to maintain all soft tissue attachments intact on the anterior surface of the maxilla without significant undermining. The alveolar and nasal processes of the bony maxilla were exposed, without extensive subperiosteal dissection. The subciliary incision was placed, and approximately 1-cm wide skin flap raised superficial to the orbicularis oculi muscle. The orbicularis oculi muscle was incised was then retracted cephalad to expose the bony orbital rim without opening the orbital septum, with dissection continuing laterally over the zygomatic arch. Surgical marking of osteotomy site was done predetermining the position by fixing bone plate and screw drill. Osteotomy was done in the anterior maxillary wall involving alveolar process, nasal process of maxilla and infraorbital rim, zygomatic arch and hard palate. Infraorbital nerve was transected or retracted depending on the access. Maxillary swing was achieved and was pedicled on cheek and masseter muscle (Fig. 2) . Near total tumor excision was done using direct and endoscopic excision (Fig. 3) . After the excision the Extension to the nose, nasopharyngeal vault, and sphenoid sinus II Extension to the maxillary sinus or the anterior cranial fossa, full occupation of the pterygo maxillary fissure, limited extension to the infratemporal fossa, or the pterygoid plates posteriorly III Deep extension into the cancellous bone at the base of the pterygoid or the body and the greater wing of the sphenoid, significant extension to the infratemporal fossa or pterygoid plates posteriorly or orbital region, and obliteration of cavernous sinus IV Intracranial extension between the pituitary gland and internal carotid artery, tumor extension posterolateral to the internal carotid artery, and extensive intracranial extension osteotomised segments were fixed back using mini plates and screws (Fig. 4) . A layered closure was done and palatal splint was positioned.
Results
Most of the patients had uneventful immediate postoperative period. The complications noted in the study are as mentioned in Table 2 .
Discussion
JNA mostly is found in adolescents males. Females are rarely affected by this condition. This suggests that there is some relation of male hormones particulary testosterone and JNA [6, 7] . Clinically patients presented with complaints like epistaxis, anosmia and facial swelling. There are various theories concerning the etiology of JNA. Chmielik et al. defined JNA as an angioma with an extended fibrous component. In the development of the lesion, the involvement of pituitary gland-gonad axis is suggested as causative factor [8] . Latest opinions suggest JNA as developmental defect which is affecting the embryonic vascular network surrounding the sphenoid bone [9] . JNA is a highly vascular tumor. In our cases blood supply in most of the tumors was from the feeders of internal maxillary artery, external carotid artery, the internal carotid artery, the common carotid artery, and ascending pharyngeal artery. JNA can cause unpredictable bleeding. So angiography for carrying out embolization is a generally indicated in JNA cases [10] . Embolization was carried out in all 14 cases 24-48 h before the surgery so as to reduce the bleeding [11] . Pre operative selective embolization of feeding vessels was done to reduce bleeding and to reduce the morbidity associated with JNA surgery [12] . Complications of embolization may range from oronasal fistula to occlusion of important arteries like central retinal artery and consequent temporary blindness, occlusion of middle cerebral artery followed by stroke, and occlusion of ophthalmic artery [13] . Also some experts believe that due to embolization surgeon may not be able to remove the complete lesion and due to that the chance of recurrence increases.
These tumors are non encapsulated tumors and spread submucosally diagnosis of JNA is a difficult task as biopsy is generally avoided. CT scan and MRI are very essential and valuable tools for diagnosis of JNA [14] . Certain characteristic CT scan findings like Antral Bowing Sign also known as Holman-Miller sign assist in diagnosis [3] . Magnetic resonance imaging due to ability to define borders of lesions remains diagnostic method of choice [15] .
JNA cases are treated mainly by surgical modalities which may include endoscopic approach or open surgical approach like Weber Fergusson approach with lateral subciliary extension incision. Most commonly used approaches are Le fort I Maxillotomy, Maxillary swing and Medial maxillectomy. Endoscopic transnasal approach has advantages of no non-cosmetic sequel, less hemorrhage and no disruption in facial skeleton. Some prefer endoscopic approach for less extensive tumours due to high advantage of cosmetic results and as less morbidity is involved [16] . Still endoscopic approach has limitations as more extensive tumors cannot be removed using this approach, but combining endoscopic surgery with external approaches is increasingly being used. The combination of endoscopic and open approaches for advanced tumors [17] . Maxillary swing technique allowed easy access to the deep placed tumor without damaging nearby vital structures. The subciliary incision can result in complications such as ectropion of lower eye lid, epiphora and oedema due to lymphatic obstruction. For maxillary swing incision we used Weber Ferguson incision. The block removal of maxillary bone and reinsertion approach provides maximal exposure of nasopharynx, but may affect the facial growth.
There are many complications associated with maxillary swing ranging from severe hemorrhage to trismus. The derangement of occlusion can be a chronic problem associated with the technique. In our cases the most complications reported were infraorbital nerve paresthesia in all patients, recovery and improvement was noted in ten patients after 6-8 months, while 04 cases even after 1 year paresthesia persisted. In few patients palatal fistula was a consistent finding. The management of the fistula was done by using local flap with two layered closure and with regional flap using tongue (Fig. 5 ). All patients with palatal fistula were successfully managed with these techniques. Also modifications as described by Ng RW and Wei WI [18] where they avoided the midline incision can be used to reduce the chances of palatal fistula formation. Embolization should only be carried out when tumour is large in size and feeding vessel evaluation by digital subtraction method reveals major vessel supplying the tumour. Many authors have proved that without embolization one can treat JNA and embolization may cause recurrence [19] . Palpability of implants due to soft tissue thinning was seen in one case, which was managed by removing the implants under local anesthesia. Bad scar was observed in 02 cases, for which scar revision surgery was done and good results were achieved. Recurrence was observed in 04 cases (28.57 %) which is significantly lower than that observed in other studies [20] . For recurrence radiation therapy was advised by the joint discussion with ENT department. Dental malocclusion was observed in 02 cases which were in the form of open bite on ipsilateral side and occlusal canting. Orthodontic treatment modalities were used to correct the problem.
Conclusion
Even though the list of possible complications associated with Maxillary swing using Weber Ferguson is quite extensive still most of the patients in our study had acceptable results. The severe complications were avoided by careful handling of tissues and other complications were managed by secondary surgical corrections or Orthodontic treatment modalities.
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